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The Time of the Paramagnetic Spin-Spin Relaxation Sov /56-35-2-28/60 
in the Absence of a Static Magnetic Field for 
Co(NH,)» (80, ) 5-6 HO at Helium Temperatures 


used also for the calculation of the time 46 of the 


paramagnetic spin-spin relaxation according to the 
formula of Brur (Ref 3). The concrete calculations were 
carried out for Co(NH,), (80, )o+6 H,0 for helium 


temperatures; the resu>ts of these calculations are given 
in a table. The autho: thanks Professor S. A. Al'tshuier, 
for this theme and for his interest in this paper. There - 
are 1 table and 6 references, 1 of which is Soviet. 
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AUTHOR: Kopvillen, U.Kh.. 
TITLE: Spin-Spin Paramagnetic Relaxation Time at Low Temperatures 
in Monocrystals with Magnetically Nonequivalent Ions 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 6, pp 21-30 (USSR) 


ABSTRACT: In the present work, use is made of the methods developed 7 
by the present author in Ref 2 in order to study the 
spin-spin relaxation in a spin system isolated from the 
lattice and formed by the magnetic moments of N/2 ions of 
type (I,k) and N/2 ions of type (a,8). The following 
approximations are made: 1) the field E at the point 
of location of the paramagnetic ions has an axial 
symmetry axis € ; 2) the axes & and ¢€P corresponding 
to magnetically nonequivalent ions k and fp form an 
angle of 3€-2a with each other; 3) in the Carta caer | 
principal coordinate systems (¢*,n, cK) and (¢8,7 ,»¢8 


the g-tensors of the k and ions have the same form; 

4) the effective spin of all the paramagnetic ions is 1/2; 
te 5) the spin-spin relaxation time is much smaller than the 
1/3 spin lattice relaxation time; 6) in the spin system there 
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Spin-Spin Paramagnetic Relaxation Time at Low Temperatures in 

Monocrystals with Magnetically Nonequivalent Ions 


are no energy gaps which separate different parts of the 
spin system and which cannot be bridged by the internal 
interaction mechanism; 7) the paramagnetic absorption 
curve in the absence of the static field H, has a 
gaussian form; 8) the radio frequency field Ht is 
small and the spin-spin relaxation time Te, is 
independent of the intensity of excitation of the spin 
System by this field. The Hamiltonian which satisfies 
the above conditions is given by Eq (2). This 
Hamiltonian is used to derive formulae for the reduced 
second moment (p 23). The analysis is used to estimate 
the spin-spin paramagnetic relaxation times in the absence 
of a static magnetic field in the case of monocrystals of 
Co(NH,)0(S0,)o-6 HoO at helium temperatures. 
Acknowledgement is made to S.A. Al'tshuler who suggested 
Card this subject. 
2/3 There are 2 figures and 11 references, of which 5 are 
Soviet, 1 Japanese, 1 Indian and 4 English. 
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TIPLE: Spin-spin relaxation time at the absence of magnetic field in etry 


sulfates and dinitrates of rare-earth elements at helium tempera- 
tures : pil et 


PERIODICAL; Referativnyy zhurnal, Fizika, no.10, 1961, 165, abstract 10V368 (V 
sb, "Paramagnitn. rezonans’, Kazan', Kazansk, un-t, 1960, 81 - 84) 


aperiodic curve of low-frequency paramagnetic absorption in crystals. Magnetic 
dipole-dipole and anisotropic exchange:interactions are taken into consideration,’ i 
as well as contributions to the curve width caused by lattice defects and unre- 
solved fine and superfine structures, In this connection, the value of the spin- . : 
spin relaxation time ih the absence of magnetic field has been determined. It 

4s shown that the shape of the low-frequency absorption line depends strongly on 

the orientation of polarization of the variable magnetic field, as distinct 

from the curve of eleotronio paramagnetic resonance. Partioular valeulations are 


TEXT: | Te author derives formulae for calculating the 2nd moment of an WA 
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performed for ethyl sulfates and dinitrates of rare-earth ions, In view of strmg 
anisotropy of the g-factor in these substances, the relaxation time is also © 
strongly anisotropic, A method is pointed out for measuring small g-factors and A 
aniavtropic exchange interactions by the method of low-frequency paramagnetic S 
absorption. 

U. Kopvillem 


[Abstracter's note: Complete translation] 
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AUTHORS : Koloskova, N.G., Kopvillem, U. Kh. 

TTITE: Even-order moments of the paramagnetic resonance line at strong- 


magnetic dilution of a crystalline specimen 


PERIODICAL: Referativnyy. zhurnél, Fizika, no.10, 1961, 160, abstract 10V330 (Vv 
sb, "Paramagnitn. yezonans", Kazan’, Kazansk, un-t, 1960, 86+ 


TEXT; The authors derive theoretically a formula for calculating, at 
gmall concentrations C of magnetic ions in dieleotricel crystals, even-order 
moments in: the curve of paramagnetic resonance absorption of magnetic particles 

with effective spin equal te 1 ‘Te: formula contains elements of. & tensor dée- . 
“-goribing any two-particle spin-spin interactions between magnetic equivalent ~ : a 

particles, depending on first powers of spin operators. At an isotropic g-fac- : 

tor, taking into account only magnetic dipole-dipole interactions, the forma : 

coincides with the known result of C, Kittel and 8, Abrahams ("Phys, Rev", 1953, ; 

v, 92, 894). As an example, 2nd and 4th moments of electronic. paramagnetic 

pesonance: lines are oaloulated for rare-earth ions in dinitrates and ethyl sul- 

fates, The authors investigate distribution of spin-spin relaxation times in 
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clusters of magnetic ions formed during magnetic dilution of @ crystal, It is - A 
established that in substances under consideration the shape of the electronic 
paramagnetic resonance ourve at C= 1 is almost rectangular, At C-»0 the curve 

{ig narrowing down in the center and the winga fall off according to the law Ce} | 
where Y is frequency distance from the curve center, 


U, Kopvillem 


[Abstracter's note: Complete translation] 
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AUTHORS: Kopvillem, U.Kh., Mineyeva, R.M., Morozova, I.D. 


ee i SET 


TITLE: On the theory of the width of the paramagnetic resonance line in 
corundum with admixture of chYomium 


PERIODICAL; Referativnyy zhumnel, Fizika, no, 10, 1961, 159, abstract 10V327 (V 
: sb, "Paramagnitn, rezonans", Kazan’, Kazansk, un-t, 1960, 92-94) 


TEXT: The authors derived a formula for.caloulating the width of electro- ; 
nic paramagnetic resonance line in magnetic-diluted orystals, due to the presence , 
of dislocations and inner stresses. It 1s assumed that the spin Hamiltonian of 
paramagnetic ions contains two parts; the main part is the same for all ions 

and.it determines the spectrum of electronic paramagnetic resonance; - the second 
part characterizes.the straggling of constants of the spin Hamiltonian due to — 
straggiing of symmetry axes of the orystalline field and it determines the ob- 

served width of electronic paramagnetic resonance line. Particular. calculations 

are performed for Cr tons in the lattice of corundum, A comparison of the cal- 
culated and etperimental data shows that the strong anisotropy of the line 
width in dependence on direction of the statical magnetic field is explained by 
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the contribution from the straggling of symmetry axes of the crystalline field, ra 
Contributions to the line width due to interaction of Cr ions between themselves 4 
and with Al nuclef are also caloulated, ; 


U, Kopvillem 


[Abstracter's note: Complete translation] 
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TITLE: The second moment for fine structure components in the curve of 
“i paramagnetic resonance on ions with eeDphrery effective spin 


PERIODICAL: Referatimyy zhurnal. Fizika, no. 10, 1961, 159-160, abstract 1QV329 : 
; (V sb, "Paramagnitn, regonans", ‘Kazan’, Kazansk, un-t, 1960, 94-98) ; 
TEXT s The author derived formulae for calculating the reduced ond seman # 
of the electronic paramagnetic resonance curve, pertaining to an. individual com-. ; 
ponent of the fine structure, Calculations can be performed by nieans of wave 
finotions, determined: from the spin Hamiltionian of a paramagnetic: ion, A dase : 
of equivalent and non-equivalent ions,.in magnetio respect, is censidered, Ih ; 
distinotion ‘from the results of M,.N.L. Pryce and K.W.H. Steyens ("Proc > Phys, 
Soc," ,- 1950, v A63, 36), the formulae take into account the dependence on “the B 
Boltzman-factor whiah determines population of undisturbed energy levels of the 
epineryatem, Moreover, the formulae are written in a form suitable for direct 
calculations in cases of ions whose Hamiltonian possesses axial symmetry. In 
case of magnetic dipole-dipole interactions, the fine structure component 
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[2> —> |4 > possesses the maximum width, With increasing of magnetic quan- 
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tam number m, which characterizes function { m>, the crystalline et ee 
the effectiveness of resonanc@ spin-spin interactionsand the line o . 
paramagnetic resonance pecomes narrower, 

U, Kopvillem 


[Apstracter's note: Complete translation] ay 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R000824520007-3" 


zi pet en ee a 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000824520007-3 


. oe oe 82342 
2Y.7900 S/139/60/000/03/039/045 
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TITLE: The Width of the Magnetic Resonance Line in Diluted 


Paramagnetic Monocrystals, with an Anisotropic g-factor 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No 3, pp 223 - 229 (USSR) 


ABSTRACT: Kittel and Abrahams and also Glebashev (Ref 1) have 
obtained formulae for the second and fourth reduced 


momént 
ome ZAv)?> ana <iay) tS 


of the paramagnetic resonance curve f(V¥) in non- 
conducting magnetically diluted monocrystals. However, 
these authors did not take into account the effect of 
the internal electric field E on the interactions Hy 


between. magnetic ions in the crystal. As a result, the 
formulae obtained in Ref 1 cannot be used in the analysis 
of experimental curves for £(V¥) and the calculation of the 
constants characterising the internal interaction in 
paramagnetics. The present paper is concerned with a 
spin system consisting of cN magnetically equivalent 
paramagnetic ions with an effective spin S =1/2 and 
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an anisotropic g-factor. The effect of the internal 
field £ on the interaction Hy is reduced to the 


derivation of the functional dependence between f(V), 


< (av)? 4 and < (av)? N on the one hand, and the 
elements of, the g-tensor and the coefficients of the eigen- 
functions +>» of the paramagnetic ion, on the other. 


Such a functional dependence can be used to predict the 
half-width ODVi so of paramagnetic resonance lines, to 


calculate the exchange integrals | ad between magnetic 


jons i and k and to use the extensive experimental 
material accumulated by the paramagnetic resonance 
methods in the study of internal interactions Hy in 


paramagnetics. All the internal interactions in para- 
magnetics which can be written down in the form of a 

tensor operator depending on the spin variables of two 
paramagnetic ions, are taken into account. The tensor 
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operators for dipole-dipole and anisotropic ghanee 


interactions are taken as an example The theo i 
a ry is 
used to calculate Ay 1/2 for the Nd-* ion in 


(La (CoH, SO, ).° 9H,0 - It is found that in this case 
(Ref 4) OVi 72 ~ 15 Oe, 


which is in good agreement 
with experiments. This shows that AY 


. 1/2 is entirely 
due to magnetic dipole-dipole interacti 


ons between 
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ASSOCIATION: Kazanskiy gosudarstvennyy universitet imeni V. I. wv 

Uliyanova~Lenina (Kazan' State University imeni V. I- 
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TITLE: Theory of Cross Relaxation on Magnetically Dilute Crystals 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, pp. 1829-1834 


TEXT: The purpose of the present work is to derive formulas for the 
calculation of the probability of transitions due to cross relaxation, 
taking into account the single-particle and two-particle spin-spin 
interactions of arbitrary type in magnetically dilute diamagnetic x 
crystals. The crystals are assumed to consist of magnetic ions of the 

type a which are distributed at random in the crystal lattice. C,<1 

holds for their concentration, Cy. The general theoretical results are 
applied to estimate the order of magnitude of. the paramagnetic cross 
relaxation time in corundum that contains Cr2t+ ions. For three different 


Ged} -Sow seonesnteationa, aamelys-C a: 181072; C= 390104; end Ga 5.107 
ions in A1903% the following times were obtained: 61, 14, and € 14psec. 
The results, obtained by the use of a very large number of formulas, 
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TITLE; The Possibility of Exciting Free Nuclear Induction 


by an Ultrasonic Pulse 


PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, No. 5, pp. 904 ~ 905 


TEXT: The Possibility of using an ultrasonic pulse for 
exciting the spin System of a paramagnetic material is 
investigated, It is assumed that a longitudinal sound wave 
Propagates along the crystal axis (110) of a cylindrical 
Sample of a crystal with a cubic lattice. The sample 
contains N identical magnetic nuclei having an electric 
quadrupole moment Q. The directions Z and y are 
determined by the Spherical coordinates ©, » and 

3N/2 +@» where (110) is the polar axis and » is the 
azimuthal angle measured from (O01) . It is assumed that 
the times of the transverse and longitudinal magnetic 
relaxation (T, and T,) and the transient time of the 


7-3" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R00082452000 


rt tte nar 


mee = 
" ? " 5 3 ib RES AEE NES GN EL HOR SEU ORR AS! Sh ey RS ed g 
Sas MOTE STRAIT GE 


86867 


S/141/60/003/005/022/026 
E192/E382 


The Possibility of Exciting Free Nuclear Induction by an 
Ultrasonic Pulse 

Standing sound waves in the crystal (t,) fulfil the 
condition f,, T, >> t, ana At >» 2mr/u , where 
Woo vA, is the Larmor precession of the Spins s ina 

Strong static magnetic field Hy and y is the Syromagnetic 


ratio. The equations of motion for the macroscopie components 
of magnetisation along the axes xX, y, z under the influence 
of an ultrasonic pulse having a duration At and carrier 
frequency nw for gs = 3/2 are as follows; 
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fe “© €1e displacement of the base of the cylinder, Ci1° 
are Cy are tho elements of the tensor relating the gradient 
of the electric field in the nuclei to the deformation 
tensor, Y 


co «Co S:_' the “anti-screenin: Constant and 


Xroy, 2 are unit vectors, It is sean that the xX- and 
Components of the macroscopic vector & will oscillate 
7 & frequency ® when the ultrasonic ge: grator is switched 
- The calculations for the nuclei Br in the crystal 
3r showed that the st née sivenal determined by 
he strength of tho normal signal 
ctance at room temperature if 


t 
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te (1) WaS equal to ¢ 


“ and H ~W 104 S2uss,. The ultrasonic pulse 
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and Electron Paramagnetic Resonance Line in Magnetically Dilute 
Crystals 


Structure component due to the transition |s*,2) a Pes 1), 


The Hamiltonian for the Spin system is taken to be in the 
form given by Eq (1), where a= 5,0 ,r, # is the 
Hamiltonian oft the unperturbed Spin-system,° H is the 
perturbation, H and Ha are the Zeeman and Stark 
energy Operators of the Particle a in Static magnetic 
and electric fields Hy and E, respectively, S are 
the components of the effective Spin vector of the 
Particle a,yand pra ane the components of the tensor 


ap. 
characterizing two-particle spin-spin interactions 
between magnetic Particles opvillem, Ref 4), 


and ja (k 
It is shown that the ratio ( (av "Kaw? 82 increases 
with decreasing temperature, which can be interpreted as 
& contraction of the central part of the line, Other 
Card 3/4 things being equal, the quantity r¢ (Ay) 


> 


for the fine y- 


SRSA oy DORA SIG Eee Se ee 
CIA-RDP86-00513R000824520007-3 


APPROVED FOR RELEASE: 03/13/2001 


pike ceca belo ated = 


"APPROVED FOR RELEASE: 03/13/2001 — = 


enencs sie 
i ALES 33 SATE) AEH ER EAE SOG IRE SE 
] SESSA ese Sis Sait ead Rone oe ase 
= eas RNEGAR ERY TEES eee 


~ 


S/126/60/010/006/00 3/022 


24,790 0(/0 25, u¥Y, ye 0) 2201/6491 
AUTHORS: Koloskova, N.G. and Ko Villem U Kh. 
TITLE: Acoustic Excitation of Free Nuclear Induction in 


Cubic Crystals 


PERIODICAL: Fizika metalloy i metallovedeniye, 1960, Vol.10, No.6, 
pp. 818-824 


ultrasonic pulse method Ref .3) can be used to measure the ys 
interaction Ho independently of the value of the form-factor 
&(V). This ig done by recording the intensity I of a nuclear 


induction Signal Produced by Sound pulses, The form of the signal 


quadrupole moments , The intensity and form of the Signal are 
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Acoustic Excitation of Free Nuclear Induction in Cubic Crystals 


calculated, It is shown that an acoustic Pulse causes 
Oscillations of the non-equilibrium macroscopic components of the 
electric quadrupole moment tensor of the spin system, 
Acknowledgments are made to S.A.Al'tshuler, R.A.Dautov and 
B.I.Kochelayey for their advice, The paper ig entirely 
theoretical, There are 13 references: 4 Soviet and 9 non-Soviet 
(one of which is translated into Russian). 


ASSOCIATION: Kazanskiy sosudarstvennyy universitet 
Kazan State University) 


SUBMITTED; May 16, 1960 
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AUTHORS: Koloskova, N. G., Ko villem, JU. Kh, 
Senseimemnentecer oe SM ee ee tees 


\ 
TITLE: The Shape of the Lines of Nuclear Acoustic Aeaeneneel 
rere BO 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 4, pp. 1351 = 1353 


tween an ultrasonic field and a nuclear spin aysatem in a cubic crystal, 
and showed that the experimental data on acoustic magnetic resonance \\ 


theory of nuclear magnetic resonance (Refs. 1,2). For the shape A(w) of 
acoustic resonance absorption lines, a formula (1) is given, which holds 
for the case in which a longitudinal sound wave penetrates the crystal X 
in the [110] direction, and a strong static magnetic field ll z forms 
the angle 0 together with the [110] axis. According to this formula, the 

‘ absorption curve A(w) consists of a number of Gaussian lines which are 
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AUTHOR: Kopvillem, U-Kh. 
enna gi ni en NN, 


TITLE: Paramagnetic Cross Relaxation in Crystals with 
Anisotropic g-Factors 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Fizika, 1961, No. 3, pp. 50 ~ 55 


TEXT: Considering the strong effect which the ion 
concentration of paramagnetic particles in a diamagnetic single 
crystal has on the change in the population of the energy 

levels of a non-perturbed spin system of a paramagnetic 

exposed to an alternating magnetic field, the author develops 
relationships between the probability of the relaxation tran~ i 
Sitions in unit time, the time of relaxation, and the aniso- ce 
tropy of the g-factor and the lattice structure formed by the 
magnetic ions randomly distributed within the diamagnetic crystal 
The resulting formulae for the calculation of cross-. 

relaxation time in a diamagnetic crystal containing traces of 
paramagnetic materials showed that at helium temperatures the 
process of spin-lattice relaxations is preceded by the transfer 
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SUBMITTED: April 20, 1960 
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AUTHORS: Koloskova, N.G. and. Kopvilloen, UlKh. ; 
TITLE: Ultrasonic nuclear induction in dielectric crystals 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
no. 4, 1961, 48 - 5] 


TEXT: The spin-echo method is being Widely used in the study 

of paramagnetic Spin systems (Ref. 1: I.J. Lowe, R.E, Norberg. 

Phys. Rev., 107, 46,°1957). The aim of the present Paper is to 

to the excitation of paramagnetic spin systems in crystals, 

@eeg. light Sources, ultrasonic generators, cold neutrons, 

variable magnetic fields and so on. If the operator H, » Which 4 


represents the contribution of the pulse generator to the 
Hamiltonian of the spin system does not commute with the magnetic 
and electric quadrupole moment operators of the Spin system 

(n and Q) and, moreover, the generator produces sufficient 
power and the duration of the pulse is much Smaller than the 
relaxation times Ty of the non-equilibrium Comparnts yp and Q, 
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then the pulse method may be used to measure the dynamic 


Characteristics of the spin system, i.e. the times tT) and the 


magnitudes of the matrix elements <k\iH (the constant of 
2 : 


interaction between the magnetic particles of the pulse 
Senerator). The authors discuss the Case where the "instrument" 
is a spin system with an axial Symmetry, while the "scale of the 
instrument" Sives At and the average value CulAt)S of 


the z~comparnt of the magnetic moment of the spin System. It is 
Shown that in the case of ultrasonic excitation these data can 


possible detection of free nuclear precession in cubic crystals 
excited by an ultrasonic pulse. 
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There are 2 references: 4 Soviet-bloc and 1 non~Soviet-bloc, 
The English-language Teference mentioned is quoted in the text, { 
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24,7900 (144,183,136 WSS ) B102/B214 
AUTHOR: Kopvillem, U. Kh. 
TITLE: The possibility of observing the fine structure of electron- 
ic and nuclear spin echo 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 754-756 


TEXT: The spin echo method is very common for the measurement of times To 

and T, of phase and thermal nuclear magnetic relaxations in cubic crystals. 

The present paper gives formulas for the calculation of the initial intens- \ 

ity and the form of the signal of the free magnetic precession and the spin x 

echo caused by transitions related to a certain allowed fine-structure com- & 
ponent of the spectrum of nuclear or electronic magnetic resonance. Further, 

a method for measuring the characteristic parameters of the lines of each 

fine-structure component of the magnetic resonance spectrum is discussed. . 

The spin system is described by the Hamiltonian A= + Bj Ho. tote) 


x, = tat Sp where x, is the Hamiltonian of the unperturbed system having 
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axial symmetry with respect to the z-axis; z, 
: oe 
spin-spin Cam and spin-lattice (¢03) interaction; ¥ond %513¢, and Re are 


is the perturbation caused by 


the operators of the Zeeman and Stark energy of the jth particle in the 
static magnetic field Holz and in the E-field, respectively. It is assumed 


that no equidistant pairs of energy levels appear in the spectrum of a 
single particle, and that the field H, rotates in the xy plane with the 


angular frequency Oo W'(B ~E,), where EB, and E) are energy~level paire 


with the eigenfunctions |k = m+1> and jl = m>); m is the magnetic quantum 
number, At the time ta0, the temperature of the spin system is equal to 7; 
the duration of the r. f. pulses acting on the sample is ae Ty Ty« Using 


the formulas for the density matrix, formulas are obtained for the calcula-~ 
tion of the mean value <y(t)> k] Of the magnetic moment p(t) of the spin 


system, the time t being reckoned from the instant the pulse is cut off. 
The formula is: 
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<H (C= x (cH (0)>-+ «(Oy foos(2ck| Sy I> at) — 1}, ()) 
+ fall) (2k |S, |b <u O)asin(2ck|S,|Dot,))x 8 


X (xainfou(t,+-A]—ycosfon(t-+t)), (2). 


on (0) = NgB (2 Am,) (x ay oh yg: BH, A,=exp (—#) >. 


<p (0)>,, =Negp [F(A = A,)] [4] . 


ae se of fading of the nonequilibrium components of the vector (u(t) 

= y the correlation functions £,(t) and f,(t). If the form f, a 
8,1) is a Gaussian or Lorentz function, then f£ (+) = exp( +? ; we 23 
: £4(t); p= em (-st), respectively, where d= (20)*1 aan), oe ae ' 
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re) I" + The initial value o the amplitude of the Signal o e free 
acer gs ‘ 
“Magnetic precession ig given by (p(t=0)>\, where 2<k/8 [Loot = #/2. The 

‘amplitude of the spin-echo signal -is determined by the value of <e(t?) >, 5 in’ 


the xy plane. For a large dislocation density in the orystal, only the spin gies 
echo signal can be observed; the electron spin echo can be observed at helium 
temperatures in crystals which have no Magnetic nuclei. - In this case, the 

4 ey) curves may also be studied by the pulse method using the relation be- 


tween a(o,,) and f(t). The function £,(t) is determined by a1 and the. 


cross relaxation processes; for studying these interactions, the z-component 
of cu t)> must be twisted in the xy plane by the Secondary. If S = 1/2 igs 


substituted in (2), the known result of I. J. Lowe and R. E. Norberg (Phys. 
Rev. 107, 46, 1957) is obtained, which holds when E= 0. There are 6 ref 
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AUTHORS: Kopvillem, U. Kh., and Korepanov, V. D. 
oPWittem, U. Kh., 


TITLE: The appearance of hypersonics on saturation of paramagnetic 
resonance in crystals 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 7, 1961, 2014-2022 


TEXT: On saturation of paramagnetic resonance in crystals the population . 
difference An. )™2,74,, of an energy-level pair (B,<B, of magnetic ions : 


can become negative. If a weak variable magnetic field of amplitude H 


and frequency 4, A '(E,-£,) acts on this crystal, a radiation (photon / 


production on account of magnon annihilation) is induced, which exceeds 
the induced absorption. Thus, the magnetic field is amplified, or a 
variable electromagnetic field is generated if there exists no external 
H field. Theoretical investigations of S. A. Al'tshuler (ZHETF, 28, 38, 
49, 1955) as well as experimental studies show that on excitation of a 
paramagnetic crystal by hypersonics of frequency Wy and amplitude 4, 
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there occurs a forced, production and annihilation of magnons and phonons 
(instead of the photons). What has been said above holds if only one says 
"phonon" instead of "photon" and ‘gn instead of "qn (Ave amplitude of 
lattice vibrations), If magnetic as well as hypersonic excitation exists, 


constants of the crystal field by pressure, the piezo-magnetic parameters 
of a number of crystals including electronic, nuclear, and mixed spin 
syatems are estimated. The values obtained for the sound quality factor Q> 


are given in a table. Q is defined by Q; = [Fc] “Ty a [24] “Tous where 
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Qis the crystal density, C the sonic Velocity in the orystel in the x- 
direction, and Fig the sound-absorption coefficient of the spin H system. 


Further, Q3=constant ze for $>1/2, and Q;=constant 74. for S'=i/2 and for 
Ov 

rare-earth ions. The quantum-mechanical "temperature", T, for level 

pairs is determined from the relation dn,/(n +n, )ath(hy, /er). S is the 


effective spin of the. paramagnetic jon, Ais the half-width of the line 

in frequency units, and @ is the concentration of magnetic ions in the 
orystal. At the present level of experimental technique, hypersonics oan 
‘be excited as a result of interaction between crystal lattice and electron- 
ic or nuclear spin in magnetic ions, Pinally, the indication of eleoctro- 
magnetic and sound fields by means of interference phenomena is briefly 
discussed. First of all, the production of hypersonios having frequencies 


>10 ope is discussed, Using a klystron with ynt0! ops and the harmonic 
cross relaxation, a negative population difference (| £,-E,|~3hv) can be 


created on the levels and sound of the corresponding frequency generated. 
The change of the amplification factor of the amplitude H on the levels 
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E. and E due to self-excitation is used for the indication of hyper- 


sonics. The reverse process is analogously used for the indication of 
the electromagnetic field, The authors thank 8. A. Al'tehuler for a 
discussion. There are 1 table and 28 references: 9 Soviet-bloe and 19 
non-Soviet-blec. The-most important references to English-language 
publications read as follows: 4X. Bloembergen. Phys. Rev., 104, 324, 


1956, M.W.P.Strandberg. Phys. Rev. 1141, 1268, 1958; B. H. Jacobsen et 
al. Phys. Rev. Lett., 2s 814. 1959. 


ASSOCIATION: Kazanskiy gosudarstvennyy universitet in. Vv. I. Ul'yanova- 
Lenina (Kazan' State University imeni V. I. Ul'yanov-Lenin) 


SUBMITTED: Pebruary 10, 1961 
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_. AUTHORS; > Kopvillem, U. Kh., Korepanov, V. D. 
_ eer . ‘. & 
_ TITLE: The possibility of generation and amplifdoation of oe 
ultrasonics in. paramagnetic crystals . , © sate’ 
’ PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fisiki, vs 41, 
: * no. 1(7), 1961, 211-213 4 . aoe at 
- TRXD, In this paper the interaction between a nonequilibriun para 


- magnetic spin system and orystal lattice ds investigated theoretically; : 
the conditions in which the spin-lattice interaction leida to the : 

. excitation or amplification of yltrasonica in orystals are studied, 

authors start from the theory of S. A. Al'tshuler (zhETP, 28, 36, 4 

1955) which has been verified experimentally (E.H.Jacobsen et al. P 

. Rev.Lett., 3, 81, 1959). According to this theory phonons can be. 

:. OF annihilated in paramagnetic crystals under the action of ultras 


10 
_ of frequency ha ® (E,-E, )/h ~10 
production of magnona,. 
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‘magnetic don i- with the variable sagnetic field (nex) and the sonic. 
field.is: .. 


ms = Cos (wal) R 3 a? HO 19) 


j=) 


tion of ion i between the states ¢aj end {b> under the action of the 
perturbation Ky The imaginary part of the susceptibility and the 


quality factor of the crystalline sound generator are given by: 
“Ua = AY)" Bras] <a] HIODP EC). gy 
On = (any), Qa = wp Fe = (2x40)? pus, 


|. Where is the population factor, F the sound abueepelae ies ae oe 
' @ the crystal density, o the velocity of sound in the crystal,’ avy ) the 


- normalized form factor of the absorption curve of the magnetic or acoustic 
energy due to the ie system, and V the volume of the orystal. Qy is 


estimated for a ict Yon in NiSiF¢+H,O in the’ presence of a static gee 


gen! 
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where k is the B 


S the spin, A the width of the line of magnetoacoustic resonance, a,, the 


elastic constant 
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5) 
D/IX, = -3637 


and Ua 


| card 3/4 


APPROVED FOR RELEASE: 03/13/2001 


oltzmann constant, n* the number of wi?* tong per om, 


- t - 
“10 *S org. on’ /dyne, KKals?}o>1? « 49 a i 
The Ni-yi. distance in the lattice is assumed to be 6.27 &. For T= 1°K 
B 10’ "ens one obtaing 24 ~ 63.8. A s{gnificantly amaller value 


is obtained for Cr ions, To illustrate the above, some possible models . 
. Of ultrasonic generators and amplifiers working with NiSiF,.6H,0 are 
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to the symmetry axis (z) of the crystal. One obtains; . of 


+1) kpAckl2avsaN*al, | Cal $2) )8]- (@D/AX,,)-Pax (5) 
= 6,38 -10u Toa, . 


» and 7 the temperature. The following conatants are 
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spin system for the detection of acoustic or @lectromagnetic Signals is | 

also. discussed, This is accom od of doubled magneto= . 

- Ultrasonic rescnance in the presence of & strong variable magnetic field, 
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CITLS: Theory of the shape of the nuclear acoustic resonance line in 


cubic crystals 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 3, 1962, 697-699 
TEXT: The form Aw) of the magneto-acoustic resonance line in cubic . 
crystals (the Hamiltonian of which is A-Z, a, 4 =H, +H) has 


been studied in the quantum-mechanical theory of irreversible processes. 
Here, a, is the oper:tor of the Zeeman nuclear energy, 3%, , the operator 


of two-particle spin-spin interactions; &, , the operator of the quadrupole 


nuclear energy caused by dislocations in the crystal. The longitudinal 

sound wave is assumed to propagate along the (110) axis. For transitions 
with Am «# + 2; 2 was assumed to be perpendicular to the (110) axis. If 
the contribution of the satellite lines is neglected, then 
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TITLE: Spin-spin interaction between the nuclei of paramagnetic 


long through the phonon field 
PERIODICAL: Fizika tverdogo tela, v, 4, no. 11, 1962, 3340-3342 


TEXT: It ig shown that at very low concentrationg (C<1) of the magnetic / 
centers an exchange between nuclear gping is possible via virtual phonong 


sublevels of the Magnetic ion and (2) mutual reorientation of the nuclear 
(I) and electron spins (S$). an interaction of the type (2) ig likely to 

be weak in paramagnetic substances. In Case (1)§ where the interaction of 
the nuclear spin with the lattice goes through a hyperfine interaction of 


the nucleus with the electron and through spin-orbit coupling, the 


- 0824520007-3" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R00 


CIA-RDP86-00513R00082 SeUUUS ; 


EER) APE ROY ORNS SRE sre NREL oS 
: IRAN RTRATS BNG NS  ETES 


"APPROVED FOR RELEASE: 03/13/2001 


» 4 
8/181 62/004/011/045/049 
B166 


Spin-spin interaction between |... Bros 
13 u 
between two magnetic ions). » it isa dipole-di pote. interaction with 


respect to the nuclear Spin,: and a multipole-mul tipole interaction with 
Tespect to the electron Spin. There ig table.r . 
r 


v 
ia 
v 


: J 
ASSOCIATION: Kazanskiy gosudarstvennyy universitet in, Ve I. Ul’ yanova- ag 
Lenina (Kazan! State University imeni v. I. Ul' yanov-Lenin); 
Fiziko-tekhnicheskiy institut Kazanekogo filiale AN ssspr 
(Physicotechnical Institute of the Kazan! Branch AS USSR) 


SUBMITTED: July 16, 1962 


Card 2/2 


CIA-RDP86-00513R000824520007-3 


APPROVED FOR RELEASE: 03/13/2001 


"APPROVED FOR RELEASE: 03/13/2001 


6/126/62/013/005/002/031 
£0352/2514 


ohonvillem, U,Kh. 
ene 


field 
PERIODICAL: Pisivca metallov i metallovedeniye, v.15, 
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THAT? The method of Steady state magnetic anc ultrasonic 
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Or resonance avsorption py the spin system of the high-frequency 
Hagneti 


magnetic and ultrasonic spectroscopy. 


which is sufficiently short so that 
succeed in interacting with 
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information on short-lived excited states. 
concerned with the possible application of pulsed §enerators in of 
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System is brought into an excited state dur 
the magnetic particles do not 
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generator is then switched off and the average values of the 
guantities characterizing the substance are measured, e.c¢. the 
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Couponents of the magnetic or electric quadrupole momentsof the 
Svin system, A particular feature of the pulse method is that it 
Hay De possible to neglect the effect of internal interactions on 
the experimental results. The only limitation is the requirenent F 
that the Hamiltonian representing the interaction of the spin- Pd 
system with the senerator should take the form of a sum of single- os 
particle operators for the magnetic particles, A theoretical -*s 
analysis of the magnetic and acoustic excitation of a spin-systen 
in the absence of a Constant magnetic field is given and an 
expression is obtained for the expectation value of the operator 
Q own 


i was introduced by the authors in a previous pnaner 

4hETF, 1961). An estimate is made of cross effects which 
appear as a result of the action of two-pulse magneto-acoustic 
efierators on the spin systet, 
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AUTHOR: Kopvillem, U. Kh. 
SS 
TITLE: Pulsed excitation of syatems of weakly interacting particles 


PERIODICAL: Zhurnal eksperinental 'noy i teoreticheskoy fiziki, v. 42, 
no. 5, 1962, 1333-1343 


TEXT: A system of particles ig considered in which the particles interact oh 
weakly with each other but, fora very short period t, react strongly with /' 
an external pulse generator, The time t is stated to be much shorter than 
the characteristic time t of interaction between the particles. During t 

& selective excitation of the system occurs. The operator of interaction 
between system and generator will be a single-particle one with reapect to 
excitation of the physical system so that a general solution of the 
Schrodinger equation for the conservative unit "system + generator" can be 
obtained, independently of the nature of the system and the generator. 

This solution can be applied to calculate the equations of motion of 
Macroscopic quantities characterizing the non-equilibrium state of the 
many-particle system with a discrete energy spectrum, subjected to the 
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exciting pulses. The study of such a non-equilibrium state is of interest. 
for obtaining "negative" temperatures, investigation of relaxation i 
processes and pulse spectroscopy. These states, however, can be attained | 
only if +t and Ot = x. Simple algorithms for the operator transformae : 
tions related to pulsed excitation are derived. The general properties (JA 
of the pulse generators are established as well as those of physical ad 
systems leading to oscillating and to steady response signals of the 

excited system. As an example, the resulting general relations obtained 

are applied in studying the non-equilibrium states of electron and 

nuclear spin systems produced by crossed magneto-acoustic excitation. For 
this purpose a dielectrical paramagnetic crystal is considered. The 

prospects of developing pulse techniques for investigating systems of elec- 
trical and orbital Magnetic moments are discussed. The most important 
English-language references read as follows; I. J. Lowe, R. E. Norberg-s 

Phys. Rev. 107, 46, 1957; W. B. Mima et al. Phys. Rev. Lett. 7, 2, A}. U. 
Pano. Rev. Mod. Phys. 29, 74, 1957; W. Bernard, H. B. Callen, Rev. Méd. 

Phys.) 31, 1017, 1959. 
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TITLE: Theory of nuclear acoustic resonance line shape in cubic 
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11963, 133-135 


! 
:TOPIC TAGS: nuclear acoustic resonance, magnetoacoustic resonance, 
“Spin photon interaction, spin phonon interaction, line shape, line 


‘width, absorption line shape, isotropic exchange interaction, non- 
adiabatic moment 


‘TRANSLATION: A quantum-statistical theory of Magnetoacoustic reso- 
nance is developed. It is shown that a noncritical extension of the 
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jOr of the ions. The commutation rules, which determine the Specific | 
'. }form of the solution of the Schrodinger equation, therefore give rise. 
\to Many distinguishing features of magnetoacoustic resonance. Ex=- i 
jplicit formulas are presented in the paper for the calculation of the! 
iShape of the absorption line. Unlike Magnetic resonance, isotropic 
‘exchange interactions broaden the central Part of the magnetoacoustic 
‘resonance line. The presence of dislocations in the Sample also 
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AUTHORS : Kessel', A, R., and Kopvillem, U. Kh. 
TITLE: Theory of two-quantum magneto-acoustic transitions 


PERIODICAL! Fizika twerdogo tela, v. 5, no. 2, 1963, 667 - 674 


itions (cf. N. 8, Shiren, Phys. Rev. Lett., 6, 168, 1961) are calculated on 
the basis of approximate linear theory of irreversible processes. Such a — 
theory is applicable when the actions of the two external fields are weak 
enough to be replaceable by one effective field, The two-quantum tranai tim 
probability is calculated for the discrete Spectrum of a system of N identi- 
cal noninteracting particles with Spin S, whose Hamiltonian ig 
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is obtained for the energy absorbed per unit time, being accurate vp to the * 
second moment Qpin rigid-lattice approximation. The results obteined for . ee 
the second moment represent a generalization of those of M, N. H. Pryce and ae 
K. W. H. Steveng (Proc. Phys. Soc. 63, 36, 1951). The results cre applied 


to the example of the na2t ion in MgO. The theory makes it possible to 01-3 yi 
eliminate the effects of dislocations, the resonance terms of magnetio die ae 


For the Niet paramagnetic ions the adiabatic second moment is .e.g. obtained. 
as a, = $¢< (4a)? without dislocation and magnetic dipole interaction reso. | te 


mance contributiona. C is the ni2t concentration and 4a)?» the Van-Vleck. . on 
second moment, There is 1 table, get age SR ee 
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‘AUTHORS + i kopvitien, U. ‘Khe, and Mineyeva, R. M, 3 
TITLE: On methods pulsed magnetic and sonic spectroscopy 


. Tavestiya. Seriya fizicheskaya, v. Ty: — 


TEXT: The possibili ties-of the pulse method of magnetic and sound spectrom ©. 
Copy are brought out by the example of a spin system excited by a high- nies Fs 
frequency sound pulse without constant Magnetic field. These calculations: —- 

enex, y, %) of 
the magnetic moment of the specimen for the ‘time interval‘at <t{ Cis the ? 


Har, = Did (SINE + 51S!) c0s uot + B, (915) + S}S)sin uy, ( ie te 
of the interaction between the sound field and the spin system. Experi- 
mental measurements of <M,>1in the instant Att permit the investigation hare 

tion in crystals. The solution of the Schriédinger ; 
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TITLE: ’ On~the use of magnetic and acoustic, spectroscopy for the A 
- ‘structural analysis of high-melting crystals 
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’.:°! PERIODICAL: Akademiya nauk SSSR. 
vii e & no. 1, 1963, 95 - 97 


. TEXT: The possibility ‘is discussed of analyzing the spatial configuration’ |. Je 
of) the internal electric fields in crystals: by stationary and pulsed, res 
*"" Bonance and noni-resonance,. magnetic and sound methods. of exciting electron (|; 
"and nuclear spin Systems. The additional widening of the magnetic resonance 
2cho+ lines due to distortion of the E field ‘by the lattice defects in artificial 
- erystale makes -it possible to study othé ‘natater-of: “these défectas. The: °.’ 


ee index 4 denotes ions, the index j nodes, £(S.) 48 ‘the function of the spin ‘ 
“3: operators S, (a= x, Yy» 2) which is equal for all. de: The parameter D is. 
‘assumed to Have & certain normalised distribiftion y(D),. The second moment 

. of the line ja> b> of Paramagne tic electron resonance hae the form : - 
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ABSTRACT: The temperature velue in a quantum-mechanical system of identical ‘ 

weakly interacting particles is one of the most important dynamic characteristics. . 

\hen the transition Ean, @ E@« (individual values of the Hamiltonian of the 

Separate particles) is caused by the simultaneous effect of u » 1 excitation quanta, — 

the temperature does not uniquely define the dynamics of the system. The concept 

of virtual temperature, ae : 
Vag; =, Tey T= 1, «oy Uy 


is introduced, characterizing the system relativo to the quantum hy » which per- 
mits the description of a mmber of different properties of multiquanta processes. 
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result of the transition Be «4 Eg, the probability of generating quanta bvy is 
; cae than hea probability of their destruction, When u « 1, ay". This cone : 
cept of virt texperature permits the following general conclusions: 1 | 
; = effect at a pair of levels (Bac Ea ) is possible for quanta of the en : 
c ols * 2) when Voc BY => 0,; the noise limit also tends toward zero; 
F when u = i, spin-photon and spin-phonon interactions rait to x 
to be Bagg hone in masers and lasers only from magnons; wen OL peo sear ig a 
. own rom either; ) under steady conditions for a single-quantum ‘maser : 
-Stfect, the inequality Tag ¢ 0 ‘does not alter the probability ratio of the 
— Ex & Eg relaxation transition. Orig. art. has: 3 formulas, : 
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‘ABSTRACT 1 = ‘Two-quanta optical-acoustical transitions make possible selective 
‘cooling of ths lattice relative to phonons of definite frequency, _ Such transitions: 
may be used as woll for cooling the lattice as a whole. The cooling process is: ! 
_ | 4 system of weakly interacting particles with a discrete energy spectrum a By GB, | 


jaa irradiated by monochromatic light having a frequency Yor h-l(B,-8,) sy where 


‘his Planck's constant. If the polarization of light is such that the optic . e 
: transition Bl e E, is forbidden by selection rules and the transition B @ a H 
| 


is allowed for acoustical, Vibrations, there will then occur two-quanta optical. 
Gcoustical transitions B) =) &, with absorption of phonons hip = (B,-8,)-nv, » 
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operator 


nuclear quadrupole resonance (NQR) in the domain walle of ferro= and antiferro- 

electrics by avplication of ultrasonics or a variable electric field at the 
resonant frequency. The variation of the electric field gradient inside the domain 

wall at the quadrupole mcleus is due to the shift of the wall relative to the foe 
nucleus (electric field effect) or of the nucleus relative to the wall (ultrasonic | - 
effect). These shifts have various amplitudes and at NQR frequencies are out of | - 
phase, hence the effects of ultrasonics snd the electric field can be considered ss 
‘separately. It is assumed that the relative shift of nuclei and walls takes place pe ‘ 
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where & is the number of charges on particle < e is electron charge, Q is the 
quadrupole moment of nucleus 4, § is the anti-shielding factor, <v,,) is the 


average amplitude of variation of the electric field gradient component v, I mm 
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ABSTRACT: It 4s shown that in a maser system in which the working © 

process involves the annihilation of an electromagnetic quantum at : 
one l'requency, the emission of a quantum at a different frequency : 

and the creation of a quantum of potential energy,it is possible 
under suitable conditions to generate monochromatic quanta by asing 

the energy of the optical pump. The advantages of this multiquantum 

maser over Single-quantum ones are: (1) direct production of phonons 

Irom photons; %2) the effect occurs for normal level populations, 
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i ABSTRACT: It is shown that when a system of interacting particles | 
‘4 with orbital, and te magnetism and with electric quadrupole moments 
| (a deformed crystal) is subjected to splitting of its degenerate ve woe 
—{ levels (by adiabatic removal of the strain), the system becomes 
-.1,} Cooled. A formula derived in the paper and published. data are used 
"4 to calculate the spin-system temperature drop, which is found to be 
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: tion, the method of deformation" cooling yields low temperatures in! 
“ systems of excited particles. The possibility of using deformation 
i cooling for the polarization of electronic and nuclear spins is 
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ABSTRACT: In view of the universally recognized fact that ope of the most pro- 
ns of general relativity théory 4s the detection of 
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‘lasers can emit a measurable power also in the form of CGW, amounting to 10719 
times the electromagnetic power delivered by the laser, and is therefore measurable. 
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' ABSTRACT; The author investigates theoretically the possibility of 
idirectly observing the interaction of ions with fields of virtual 
|particles, by exciting Tesonance and relaxation transitions in quantum: 
isystems through modulation of the probability for the emission and 
"| absorption of virtual particles by the fons. The spin system of 


Fe“* in MgO 18 considered as an example. Ultrasound is used to effect 
Periodic changes in’ the crystal vibration S8pectrum, in the symmetry of i 
the spin-phonon interaction tensor, and in the distances between the 23 
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Some of the experimental results. Numerical estimates of the magni- 
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ABSTRACT: Based on numerous atudies of Crt3 in Al203 as the active 

medium of masers and lasers, a Magnetic counter ig Proposed for 

recording energy Spectra of neutrons and other neutral elementary Maes 
particles, e.g., neutrinos and antineutrinos. Operation of the pro~:-= | ~ 2 hee 
posed counter is based on the conversion of the kinetic energy of a : 
particle flux into quanta Nw, = Ey Er of the potential energy of 

magnetic particles of the medium in the inner field of the crystal and 


of the temperature, any degree of Sensitivity of the counter can be : 
achieved, Unlike some other similar elementary particle counters, this 2. 
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device will react to any interaction ca 
transition between levels E} and E2. 


External noise . 
nm the operation of the device at high frequencies: 
(4E > 100K), However, in the microwave and rf regions, the sensi= ~* 
tivity threshold ofithe counter ts determined chiefly by this notee,. 
Both weak interactions of elementary particles and neutrinos with 
energies in the 0.025 ey—1 May Fange can ba recorded. Orig. art, hag: 
8 formulas... ve [JR] . 
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TITLE: Effect of collective interact 
tuanafer processes eractions on the form of optical lines and energy 


SOURCE: Optika 4 spektroskopiya, v. 20) no. 5, 1966, 809-813 


TOPIC TAGS: dipole interaction ectral line 
shetay, Wet ee Be teiee » Browrian motion, phonon, excitation 


» 2 
sea = ube of electric, and magnetic dipole-dipole interactions on the 
© processes of diffision of excitations 4 
eee are treated, taking into account the processes of resonance and arphag 
ee = id excitation transfer, Hg interactions (4 = 1, 2, 3), which determine 
Fae roa 5 ing of spectral lines and the lifetime of optically active centers 
ey , ey 2 the excited state y » are discussed: (1) electric dipole-dipole inter- 
rae pe at etree states; (2) orfital magnetic dipole-dipole interactions via vir- 
eaicticke a Fes : beh sect eae Re interactions with the participation 
tion quanta. @ mechanisms of res t 
tial energy quanta (magnons) between particles are exited’ dha eereeesion - ia 
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TITLE: Quarftun-statistical theory of Stark broadening of optical-resonance lines 
SOURCE: Ref zh. Fizika, Abs. 3D425 


REF. SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp. 1, 1964, 52-60 


TOPIC TAGS: quantum statistics, group theory, Stark effect, quantum resonance 
phenomenon, resonance line, spin orbit interaction, particle interaction, electro- 
magnetic interaction 


ABSTRACT: On the basis of the method of the quantum aftereffect function, a theory 
is developed for the line contours of optical resonance in crystals at low tempera- 
tures. Allowance is made for the contribution due to the scatter of the intercryst- 
alline electric fields, the spin-orbit interaction constant, and two-particle electric 
and magnetic multipole-multipole interactions. The operators of these interactions 
are expressed in the form of a contraction of irreducible symmetrical tensors, corre- 
sponding to definite point symmetry groups. In the case of single-particle inter- 
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made of the spin-phonon interaction constant in nickel. [Translation or abstract] 
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' REF SOURCE: Sb, Tezisy dokl, Yubileyn, nauchn. konferentsii, poSvyashch, 
; XX-letiyu in-ta, Kazansk, fiz-tekhn, in-t, 1966, Sekts. fiz. n. Kazan', 1966, 
: 44-46 
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TOPIC TAGS: electron paramagnetic resonance, nuclear magnetic resonance, 

| paramagnetic resonance, acoustic paramagnetic resonance, acoustic resonance, 
ultrasonic excitation, forced particle motion, magnetic field, acoustic signal 

| conversion, spin induction, magnetic absorption, ultrasonic perturbation, nuclear 
; Spin 


| ABSTRACT: The experimental determination of acoustic electron paramangetic 

| resonance (EPR) and nuclear magnetic resonance (NMP) in liquids and gases depends 
| on the magnitude of the thermal and acoustic displacement of molecules at the 

| resonance frequency, The determination ig possible under ultrasonic excitation 
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threshold of laser generation, A, Vashman, [Translation of abstract] [SP] 
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{ 
of forced particle motion in the gradient of a magnetic field, bringing about a change! 
in the degree of saturation in the acoustic conversion of EPR and NMP signals in the 
Same Sample. The coherence of acoustic displacements makes it possible to 
identify the effects of spin induction and echo; an analysis of mathematical expres- 
sions for the magnitude of magnetic absorption as a function of ultrasound, band 
width, and resonance frequency indicated the real possibility of observing these 
effects in liquids and gases. An evaluation is made of the probability of the relaxa- 
tional transfer of the magnetic nucleus as a function of the interaction Of ve with 
fluctuations in the electrical field for nuclei with an electric dipole mom ent de. 
The use of ultrasonic per“urbation in depolarizing nuclear Spins H,” is shown to 
improve the value of 7Ze when compared with the known value of ze for a neutron, 
The gradient absorption if sound may also be determined from the shift in the 
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